(19) Hdlkl Canadian Office de la Propri,t, (n) CA 2 373 944 (^^^ A1 

m^m inteliectuai Property inteiiectueiie 

Office du Canada (40) 07.12.2000 

(43) 07.12.2000 

An Agency of Un organisme 

Industry Canada d'Industrie Canada 



(12) 

(21) 2 373 944 

(22) 28.05.1999 



(51) Int. CI.- C07D 239/42, C07C 281/04, 
C07C 337/08, C07C 281/14, 
A61K 31/15, C07D 213/18, 
C07D 295/28, C07D 215/42, 
C07D 233/52, C07C 251/86 



(85) 13.11.2001 

(86) PCT/KR99/00264 

(87) WOOO/73280 



(71) 



CHEIL JEDANG CORPORATION, 
500, 5-ga, Mamdae-mun-ro 
Chung-I(u 

100-095, SEOUL, XX (KR). 



(72) 



YOUN, YONG SIK (KR). 
SHIN, JAE KYU (KR). 



RHEE, CHUNG KEUN (KR). 
XIANG, MYUNG XIK (KR). 
KIIVI, EUl KYUNG (KR). 
KIIVI, JONG HOON (KR). 
SUM, BYOUNG CHOL (KR). 
LEE, KWANG HYUK (KR). 



(74) 



ROBIC 



(54) DERIVES DE CATHECOL-HYDRAZONE, PROCEDE DE PREPARATION CORRESPONDANT, ET 

COMPOSITION PHARMACEUTIQUE RENFERMANT LESDITS DERIVES 
(54) CATHECOL HYDRAZONE DERIVATIVES, PROCESS FOR PREPARING THE SAME AND PHARMACEUTICAL 

COMPOSITION CONTAINING THE SAME 



(57) 

The present invention provides novel cathecol 
hydrazone derivatives of formula (I) or 

pharmaceutically acceptable salts thereof, wherein R1 
is CI -7 alkyi or C3-7 cycloalkyi; R2 is hydrogen, 
hydroxy. C1-5 alkyI or -CH2CH2C(=0)NH2; R3 and R4 
are independently hydrogen, C1-7 alkyI, -C(=X)-R5, or 2- 
, 3- or 4- pyrldyl, prymidyl or phenyl substituted with 
one or two selected from a group consisting of halogen, 
CI -6 alkoxy, nitro, trifluoromethyl, CI -6 alkyI and 
carboxyl, or R3 and R4 are directly bonded by C3-4 
containing oxygen, sulfur or nitrogen to form a 
heterocyclic ring, X is oxygen, sulfur or NH and R5 is 
CI -7 alkyl. -NHR6. CONH2 or 2-. 3- or 4-pyridyl. 
prymidyl or phenyl substituted with one selected from 
a group consisting of halogen, CI -6 alkoxy, nitrile, 
trifluoromethyl. C1-6 alkyl and carboxyl, and R6 is 
hydrogen, hydroxy, NH2, CI -5 alkoxy, C1-5 alkyl, 
pyridyl or phenyl. 




<I) 



Office de la Propriete 

Intellectuelle 

du Canada 

Un organisme 
d'Industrie Canada 



Canadian 

Intellectual Property 
Office 

An agency of 
Industry Canada 



CA 2373944 A1 2000/12/07 

(21) 2 373 944 

(12)DEMANDE DE BREVET CANADIEN 
CANADIAN PATENT APPLICATION 

(13) A1 



(86) Date de depot PCT/PCT Filing Date: 1999/05/28 

(87) Date publication PCT/PCT Publication Date: 2000/12/07 

(85) Entree phase nationale/National Entry: 2001/11/13 

(86) N" demande PCT/PCT Application No.: KR 1999/000264 

(87) N"* publication PCT/PCT Publication No.: 2000/073280 



(51) Cl.lnt//lnt.Cl7 C07D 239/42, A61K 31/15, 
C07D 213/18, C07D 215/42, C07D 295/28, 
C07C 251/86, C07D 233/52, C07C 281/04, 
C07C 281/14, C07C 337/08 

(71) Demandeur/Applicant: 

CHEIL JEDANG CORPORATION, KR 

(72) Inventeurs/lnventors: 

YOUN. YONG SIK, KR; 
XIANG, MYUNGXIK, KR; 
SUH. BYGUNG CHOL, KR; 
KIM, JONG HOON, KR; 
LEE, KWANG HYUK. KR; 



(74) Agent: ROBIC 



C54)Titre : DERIVES DE CATHECOL-HYDRAZONE, PROCEDE DE PREPARATION CORRESPONDANT, ET 

COMPOSITION PHARMACEUTIQUE RENFERMANT LESDITS DERIVES 
(54) Title: CATHECOL HYDRAZONE DERIVATIVES, PROCESS FOR PREPARING THE SAME AND 

PHARMACEUTICAL COMPOSITION CONTAINING THE SAME 




R 

I 

N 



R 



(I) 



(57) Abrege/Abstract: 

The present invention provides novel cathecol hydrazone derivatives of formula (I) or pharnnaceijtically acceptable salts thereof, 
wherein R^ is ^ alkyi or C3 ^ cycloalkyi; is hydrogen, hydroxy, ^ alkyi or -CH2CH2C(=0)NH2; R^ and R'^ are 
independently hydrogen, C^ ^ alkyi, -C(=X)-R^, or 2-, 3- or4-pyridyl, prymidyl or phenyl substituted with one or two selected from 
a group consisting of halogen, C^ g alkoxy, nitro, trifluoronn ethyl, C^_q alkyi and carboxyl, or R^ and R"^ are directly bonded by C^^ 
containing oxygen, sulfur or nitrogen to form a heterocyclic ring, X is oxygen, sulfur or NH and R^ is C^_j alkyi, -NHR®, CONH2 or 
2-, 3- or 4-pyridyl, prymidyl or phenyl substituted with one selected from a group consisting of halogen, ^ alkoxy, nitrile, 
trifluoromethyl, C^ q alkyi and carboxyl, and R^ is hydrogen, hydroxy, NH2, C^^ alkoxy, C^^ alkyi, pyridyl or phenyl. 



Canada 



http://opJc,gaca • Ottawa-Hull Kl A 0C9 • http://cipo.gc.ca 

OPIC-CIPO 191 



OPIC 




CIPO 



CA 2373944 A1 2000/12/07 

(21) 2 373 944 

(13)A1 

(72) lnventeurs(suite)/lnventors(continuecl): KIM, EUl KYUNG, KR; SHIN, JAE KYU, KR; RHEE, CHUNG KEUN, KR 



-2- 



CA 02373944 2001-11-13 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteDectual Property Organization 

InternatLonal Bureau 

(43) International Publication Date 
7 December 2000 (07 J2.2000) 




PCT 



(10) International Publication Number 

WO 00/73280 Al 



(51) International Patent Classification^: C07D 239/42, 
A61K 31/15, C07C 251/86, 281/04, 281/14, 337/08, C07D 
213/18, 215/42, 233/52, 295/28 

(21) International Application Number: PCT/KR99/00264 

(22) International FiUng Date: 28 May 1999 (28.05.1999) 



(25) Filing Language: 



English 



[KR/KR]; Kachimaeul Apt. 1007-1212, Susiih-dong, 
746, KangnaiB^ku, Seoul 135-220 (KR). SHIN, Jae, 
Kyu [KR/KR]; Chowomnaul Apt. 604-1303- Pyoun- 
gan-dong, Dongan-ku, Anyang-shi, Kyungkee-do 431-075 
(KR). RHEE, Chung, Keun [KR/KR]; 4/1, 46, 3-ka, 
Kmnho-dong, Sungdong-ku, Seoul 133-093 (KR). 

(74) Agents: CHOI, Hak, Hyun et al.; Daekyung Building 
120, 2-ka, 9th floor, Taepyung-ro, Cliimg-ku, Seoul 
100-724 (KR). 



(26) Publication Language: 



English 



(71) Applicant (for all designated States except US}i CHEJL 
JEDANG CORPORATION [KR/KR]; 500, 5-ga, Nam- 
daemun-ro, Chung-ku, Seoul 100-095 (KR). 

(72) Inyentors; and 

(75) Inventors/Applicants (for US only): YOUN, Yong, 
Sik [KR/KR]; Pongrym Apartment 107-205, Pung- 
dokchun-li, 664 Suji-up, Yongin-shi, K3mngkee-do 
449-840 (KR). XIANG, Mynag, Xik [KR/KR]; In- 
jungprince Apt. 1004-1002, Youbang-dong, 1007-1, 
Yongui-shi, K>amgkee-do 449-080 (KR). SUH, Byoung, 
Choi [KR/KR]; Mokryun Apt. 208-302, Hokye-dong, 
Dongan-ku, Anyang-shi, Kyungkee-do 431-080 (KR). 
KIM, Joi^, Hoon [KR/KR]; Jukong Apt 205-314, 
Woranmi-dong, Kwachun-slii, Kyungkee-do 427-030 
(KR). LEE, Kwang, Hyuk [KR/KR]; Hwasung ViUa, 
703-7750, Mokiyumnaeul, Yatop-dong 185» Buadang-ku» 
Sungnam, Kyungkee-do 463-070 (KR). KBVf, Eui, Kyung 



(81) Designated States (national): AL, AM, AT, AU, AZ, BA, 
BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, 
FI, GB, GE, GH, GM, HR, HU, ID, IL, IS, JR KE, KG, KP, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, 
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
SL, TJ, m TR, IT, UA, UG, US, U2, VN. YU, ZW. 

(84) Designated States (regional): ARIPG patent (GH, GM, 
KE, LS, MW, SD, SL, SZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH. CY, DE, DK, ES, FI, PR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI patent (BP, BJ, CP, CG, CI, CM, GA, 
GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— W^th international search report. 

For two-letter codes and other abbreviations y refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: CATHECOL HYDRAZONE DERIVAnVES, PROCESS FOR PREPARING THE SAME AND PHARIVIACEUTICAL 
COMPOSITION CONTAINING THE SAME 




o 
O 



(I) 



(57) Abstract: The present invention provides novel cathecol hydrazone derivatives of formula (I) or pharmaceutic aUy acceptable 
salts thereof, wherein R^ is C1.7 alkyl or C3-7 cycloalkyl; R^ is hydrogen, hydroxy, C1.5 alkyl or -CH2CH2C(=0)NH2; and are 
independently iiydrogen, Ci.7 aJkyl, -C(=X)-R^, or 2-, 3- or 4-pyridyl, prymidyl or phenyl substituted with one or two selected from 
a group consisting of halogen, C1.6 alkoxy, nitro, trifluoromethyl, Ci^ alkyl and carboxyl, or R^ and R"^ are directly bonded by Cs^ 
containing oxygen, sulfur or nitrogen to form a heterocycilc ring, X is oxygen, sulfur or NH and R^ is C1-7 alkyl, -NHR^, CONH2 
or 2-, 3- or 4-pyridyl, prymidyl or phenyl substituted with one selected from a group consisting of halogen, Ci^ alkoxy, nitrile, 
trifluoromethyl, C^.^ alkyl and carboxyl, and R^ is hydrogen, hydroxy, NHj, C1.5 alkoxy, Ci_5 alkyl, pyridyl or phenyl. 
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CATHECOL HYDRAZONE DERIVATIVES, 
PROCESS FOR PREPARING THE SAME AND 
PHARMACEUTICAL COMPOSITION CONTAINING THE SAME 

5 

FIELD OF THE INVENTION 

The present invention relates to novel cathecol hydrazone derivatives which 
inhibit the enzymatic activity of phosphodiesterase IV or tumor necrosis factor. These 
10 compounds may be useful in prevention or treatment of bronchial asthma, arthritis, 
bronchitis, chronic atretic airway, psoriasis, allergic rhinitis, dermatitis, AIDS, Crohn's 
disease, septicemia, septic shock, other inflammatory diseases such as cachexia, TNF 
related diseases, etc. Also, the present invention relates to a method for producing said 
compounds and a pharmaceutical composition containing said compound. 

15 

BACKGROUND OF THE INVENTION 

Phosphodiesterase IV is an enzyme that specifically hydrolyzes cAMP (cyclic 
adenosine 3\5 -monophosphate) into inactive adenosine 3',5'-monophosphate. The cAMP 
20 has been shovra to be a second messenger mediating the cellular responses to extemal 
stimuli and to act as relaxing or contradicting bronchial muscles. 

The inhibition of phosphodiesterase IV leads to the prevention of broncospasm 
by maintaining the concentration of cAMP and also induces an anti-inflammation. 
25 Therefore^ compounds that inhibit phosphodiesterase IV should be effective in treating 
asthma and the like diseases. 

It is known that tumor necrosis factor (TNF) is implicated in infectious disease 
such as cachexia and autoimmune disease. Also, TNF appears to act as a primary 
30 mediator for inflammatory reaction such as septicemia and septic shock. 

Therefore, it is expected that compounds with the inhibitory activity against 

-1- 
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phosphodiesterase IV or TNF will be pharmaceutically valuable and there is always a 
need to develop new compoimds which inhibit phosphodiesterase IV and TNF. 

Many compounds have been suggested as inhibitors of phosphodiesterase IV and 
TNF. For example, EP 470,805 of American Home Product describes oximcarbamate 
and oximcarbonate of formula: 




wherein R is C3.7 alkyl or C3.7cycloalkyl, is halogen or lower aUcyl, and R^ is amino, 
lower alkylamino, arylamino, lower alkoxy or aryloxy. 

US Patent No, 5,393,788 of SmithKline Beecham Corporation describes 
phenylalkyl oxamide compound of formula: 




wherein is C4,6cycloalkyl, X is YR^ halogen in which Y is oxgen or sulfur, or lower 
alkyl, R^ and R^ are independently OR^ R"* is hydrogen or C,.2 alkyl, R^ is OR^ or 
NR7OR7, and R' is hydrogen or Ci_3 alkyL 

SUMMARY OF THE INVENTION 



wo 00/73280 



CA 02373944 2001-11-13 



PCT/KR99/00264 



The present invention provides novel cathecol hydrazone derivatives of forrrmla 

I: 



5 




CH3 



10 or pharmaceutically acceptable salts thereof, wherein 
is C,.7alkyl or C3.7cycloalkyl; 
R' is hydrogen, hydroxy, C,.5 alkyl or .CH2CH2C(=0)NH2; 

R^ and R^ are independently hydrogen, C,.^ alkyl, -C(=X)-R^ or 2-, 3- or 4-pyridyl, 
prjmidyl or phenyl substituted with one or two selected from a group consisting of 

15 halogen, C,.6 alkoxy, nitro, trifluoromethyl, Cj_^ alkyl and carboxyl, or R^ and R"* are 
directly bonded by C3.4 containing oxygen, sulfur or nitrogen to form a heterocyclic ring, 
X is oxygen, sulfur or NH, and R^ is C,.7 alkyl, -NHR^ CONHj or 2-, 3- or 4-pyridyl, 
prymidyl or phenyl substituted with one selected from a group consisting of halogen, C,.^ 
alkoxy, nitrile, trifluoromethyl, C,_6 alkyl and carboxyl, and R^ is hydrogen, hydroxy, 

20 NH2, C,.5 alkoxy, C1.3 alkyl, pyridyl or phenyl. 

DETAILED DESCRIPTION OF THE INVENTION 

The compound of formula I can be present as optical isomers or stereoisomers. 
25 Thus, the present invention includes such isomers and mixtures thereof 

The present invention provides a pharmaceutical composition for inhibiting 
phosphodiesterase IV or TNF which comprises a compound of formula I and a 
pharmaceutically acceptable carrier. 

30 

The compound of formula 1 can be prepared by the following reaction scheme 

I: 
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Reaction Scheme 1 




15 

wherein R*, R^, R^ and R"^ are the same as defined above. 



Some derivatives were synthesized by a known method (J. Med. Chem., 1994, 
37, 1696). Hydrazine compounds were synthesized in yield of 60% to 90% in alcohol 
20 solvent using acid catalyst (Tetrahedron Lett. 1 994, 35, 371 1) 

The invention will now be described with reference to the following illustrative 
Examples. 

25 EXAMPLES 

REFERENCE EXAMPLE 1 
3-cyclopentyloxy-4-methoxybenzaldehyde 

30 A solution of 100 g (0.66 mol) of isovanillin, 136.2 g (0,99 mol) of anhydrous 

potassium carbonate, and 3 g of potassium iodide in 650 ml of anhydrous 
dimethylformamide was stirred at 65 "C. 127.3 g (0.85 mol) of cyclopentyl bromide was 
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slowly added dropwise for 1 hour to the solution. This solution was stirred at 65*C for 
1 day and, then, its temperature was lowered to a room temperature. Tt was diluted by 2.0 
L of toluene and was washed with IM sodium hydroxide (2 x 1 .5 L). The aqueous layer 
was extracted with 0,5 L of toluene, and the organic layer was washed with distilled 
5 water (2 x 1.5 L). The organic layer was dried and concentrated to obtain 117 g of light 
brown oily title compound. 

NMR(CDCl3,d): 9.84(s, IH) 7.42(m, 2H) 6.95(d, IH, J=9Hz) 4.87(m, IH) 3.93(s, 3H) 
2.1-L6(m, 8H) 

10 EXAMPLE 1 

(E)-3-cyciopentyIoxy-4-methoxybeiizaldehyde isonicotinic hydrazone 



15 




20 A catalytic amount of concentrated sulfiiric acid was added to a solution of 0.44 

g (2.0 mmole) of compound prepared by Reference Example 1 in 30 ml of ethanol and 
the mixture was stirred at room temperature for 10 minutes. 0.33 g of isonicotinic 
hydrazide was added to the reaction solution. The solution was stirred at 50*C for 4 
hours and was concentrated under reduced pressure. The residue was dissolved in 

25 dichloromethane and was washed twice with 50 ml of distilled water. The separated 
organic layer was dried over anhydrous magnesium sulfate and was distilled under 
reduced pressure. The resulting white cr>'stal was recrystallized in dichloromethane to 
obtain 0.67 g (88.45%) of white title compound, m.p. 170 > HTC 

NMR(DMSO-d6): 1.60(2H, m) 1.75(4H, m) 1.92(2H, m) 3.81(3H, s) 4.85(1H, m) 

30 7.04(1H, d J=8.4Hz) 7.24(1H, dd, J-8.4, 1.8Hz) 733(1H, d J-1.8Hz) 7.81(2H, dd, 
J=4.5, L6Hz) 8.39(1H, s) 8.78(2H, dd, J=4.5, 1.6Hz) 1 1.92(1H, s) 



-5- 



wo 00/73280 



CA 02373944 2001-11-13 



PCT/KR99/00264 



EXAMPLE 2 

(E)-ethyl I(3-cyclopentyloxy-4-methoxyphenyI)methylene]hydrazinoforinate 



H 



5 




10 A catalytic amount of concentrated hydrochloric acid was added to a solution of 

1,00 g (4.54 mmole) of compound prepared by Reference Example 1 in 80 ml of ethanol 
and the mixture was stirred at room temperature for 1 0 minutes. 0.73 g of ethyl carbazate 
was added to the reaction solution. The solution was stirred at 50 'C for 4 hours and was 
concentrated under reduced pressure. The residue was dissolved in dichloromethane and 

15 was washed twice with 50 ml of distilled water. The separated organic layer was dried 
over anhydrous magnesium sulfate and was distilled under reduced pressure. The 
resulting white crystal was recrystallized in dichloromethane to obtain 1.25 g (89,87%) 
of white title compound, m.p. 146 - 147"'C 

*H NMR(DMS0-d6): 1.23(3H, t, J=7.1Hz) 1.58(2H, m) 1,73(4H, m) 1.88(2H, m) 
20 3-77(3H, s) 4.13(2H, q, J=7.1Hz)4.80(lH, m) 6.98(1H, d J=8.4Hz) 7.07(1H, dd, J=8A 
1.9Hz) 7.20(1H, d J-1.9Hz) 7.93(1H, s) 10.92(1H, s) 

EXAMPLE 3 

(E)-3-cyclopentyloxy-4-methoxybenzaldehyde phenyihydrazone 

25 

H 




A catalytic amount of concentrated hydrochloric acid was added to a solution of 
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0.50 g (2,27 mmole) of compound prepared by Reference Example 1 in 60 ml of ethanol 
and the mixture was stirred at room temperature for 10 minutes. 0.34 ml of 

phenyUiydrazine was added to the reaction solution. The solution was stirred at 50°C for 
10 hours. The resulting precipitate was filtered and washed with 20 ml of ethanol to 
5 obtain 0.63 g (89.4 r/o)ofwhite title compound, m.p. 138- lAQ'C 'HNMR(DMSO-d6): 
1.60(2H, m) 1.75(4H, m) 1.92(2H, m) 3.77(3H, s) 4.85(1H, m) 

6,72(1H, m) 6.95(1H, d J=8.2Hz) 7.03(2H, d, J=7.6Hz) 7.09(1H, dd, J=8.2, 1.8Hz) 
7.20(2H,t) 7.26(1H, d J=1.8Hz) 7.78(1H, s) 10.12(1H, s) 

10 EXAMPLE 4 

(E)-3-cyclopeiityloxy-4-methoxybenzaldehyde acetic hydrazone 



H 



15 




A catalytic amount of concentrated hydrochloric acid was added to a solution of 
20 0.50 g (2.27 mmole) of compound prepared by Reference Example 1 in 60 ml of ethanol 
and the mixture was stirred at room temperature for 10 minutes, 0.26 g of acetic 
hydrazide was added to the reaction solution. The solution was stirred at 25*C for 10 
hours and was concentrated under reduced pressure. The residue was dissolved in 
dichioromethane and was washed twice with 50 ml of distilled water. The separated 
25 organic layer was dried over anhydrous magnesium sulfate and was distilled under 
reduced pressure. The resulting white crystal was recrystallized in dichioromethane to 
obtain 0.59 g (94.06%) of white title compound, m.p. 155 - Ise^C 
^HNMR(DMSO-d6): 1,58(2H, m) L71(4H, m) L88(2H, m) 2.I8(3H, s) 3.78(3H, s) 
4.81(1H, m) 6.99(1H, d J=8.4Hz) 7.14(1H, dd, J=8.4, L8Hz) 7.24(1H, d J=L8Hz) 
30 7.88(lH,s) lL12(lH,s) 

EXAMPLE 5 
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(E)-3-cyclopentyloxy-4-inethoxybenzaldehyde 7-chloroquinolone-4-ylhydrazone 



A cataljnic amount of concentrated hydrochloric acid was added to a solution of 
0.50 g (2.27 mmole) of compound prepared by Reference Example 1 in 60 ml of ethanol 
and the mixture was stirred at room temperature for 10 minutes. 0.67 g of 7-chloro-4- 
hydrazinoquinoline was added to the reaction solution. The solution was stirred at 45*C 
for 10 hours. The resulting precipitate was filtered and washed with 20 ml of ethanol to 
obtain 0.55 g (61.20%) of white title compound. m.p. 210 - 212'C 

NMR(DMSO.d6): 1.61(2H, m) 1.78(4H, m) 1.94(2H, m) 3.81(3H, s) 4.89(1H, m) 
7.04(1H, d J=8.3H2) 7.28(1H, dd, J=8.3, L8Hz) 7.36(1H, d J=5.2Hz) 7.42(1H, d 
J=1.8Hz) 7.6I(1H, d) 7.86(1H, s) 8.39(1H, s) 8.44(2H, d J-9.1Hz) 

EXAMPLE 6 

(E)-3-cyclopentyloxy-4-inethoxybenzaldehyde 2-imidazoUnohydrazone 



A catalytic amount of concentrated hydrochloric acid was added to a solution of 
0.50 g (2.27 mmole) of compound prepared by Reference Example 1 in 50 ml of ethanol 
and the mixture was stirred at room temperature for 10 minutes. 0.63 g of hydrozino-2'- 
imidazoline hydrobromide was added to the reaction solution. The solution was stirred 




H 
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at 45"C for 8 hours and was concentrated under reduced pressure. The residue was 
dissolved in dichloromethane and was washed twice with 50 ml of distilled water. The 
separated organic layer was dried over anhydrous magnesium sulfate and was distilled 
under reduced pressure. The resulting light yellow oil was purified by a flash 
5 chromatography (silica gel, 7.5% methanol-dichloromethane as a developing solution) 
to obtain 0.45 g (65.56%) of white title compound, m.p. 87 - 90"C 

NMR(DMSO-d6): 1.61(2H, m) 1.72(4H, m) 1.89(2H, m) 3.70(4H, s) 3,79(3H, s) 
4.89(1H, m) 7.01(1H, d J=8.4H2) 7.24(1H, dd, J=8.4, 1.8Hz) 7.44(1H, d J=L8Hz) 
8.06(1H, s) 

10 

EXAMPLE 7 

(£)-2-[(3-cyclopentyloxy-4-methoxyphenyI)methylene]hyclraziiiecarboxamide 



H 



15 




20 A reaction as in Example 6 was carried out using 0.50 g (2.27 mmole) of 

compound prepared in Reference Example 1 as a starting material to obtain 0.47 g 
(74.66%) of white title compound, m.p. 144 - 146'C 

"H NMR(DMSO-d6): 1.58(2H, m) 1.71(4H, m) 1.89(2H, m) 3.76(3H, s) 4.92(1H, m) 
6.44(2H, brs) 6.93(1H, d J=83Hz) 7.09(1H, dd, J=8.3, 1.9Hz) 7.36(1H, d J=1.9Hz) 
25 7.75(lH,s) 1Q.08(1H, s) 

EXAMPLE 8 

(E)-3-cyclopentyloxy-4~raethoxybenzaldehyde 2-nitrophenylhydrazone 

30 
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A reaction as in Example 3 was carried out using 0.50 g (2.27 mmole) of 
compound prepared in Reference Example 1 as a starting material to obtain 0.63 g 
(78.09%) of red yellow title compound, m.p. 135°C (decomposed) 
'H NMR(DMSO-d6): 1.61(2H, m) L77(4H, m) 1.94(2H, m) 3.80(3H, s) 4.88(1H, m) 
6.89(1H, m) 7.03(1H, d J=8.4Hz) 7.22(1H, dd, J=8.4, 1.9Hz) 7.35(1H, d J=1.9Hz) 
7.66(1H, t J=1.6Hz) 7.95(1H, d J=8.7Hz) 8.11(1H, dd J=8.5, 1.4Hz) 8.39(1H, s) 
11.15(1H, s) 

EXAMPLE 9 

CE)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylenelhydrazinecarbothioamide 



H 




A reaction as in Example 6 was carried out using 1.00 g (4.54 mmole) of 
compound prepared in Reference Example 1 as a strating material to obtain 0.94 g 
(70.57%) of white title compound, m.p. 112-1 14°C 

'H NMR(DMSO-d6): 1.57(2H, m) 1.71(4H, m) 1.88(2H, m) 3.76(3H, s) 4.91(1H, m) 
6.44(2H, brs) 6.93(1H, d J=8.4Hz) 7.09(1H, dd, J=8.4, 1.9Hz) 7.36(1H, d J=1.9Hz) 
7.74(1H, s) 10.06(1H, s) 
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EXAMPLE 10 

(E)-3-cyclopentyloxy-4-methoxybenzaldehyde 4-chlorophenylhydrazone 



H 



5 




10 A reaction as in Example 6 was carried out using 1.50 g (6.81 mmole) of 

compound prepared in Reference Example 1 as a starting material to obtain 1.65 g 
(70.26%) of white title compound. m.p. 133 - 135°C 

'H NMR(DMSO-d6): 1.60(2H, m) 1.76(4H, m) 1.91(2H, m) 3.78(3H, s) 4.86(1H, m) 
6.97(1H, d J=8.4Hz) 7.04(2H, dd J=6.8, 2.1Hz) 7.12(1H, dd, J=8.4, 1.9Hz) 7.24(2H, dd 
15 J=6.8, 2.1Hz) 7.27(1H, d J=1.9Hz) 7.87(1H, s) 10.27(1H, s) 

EXAMPLE 11 

(E)-2-[(3-cyclopentyloxy-4-niethoxyphenyl)inethyIene]hydrazinecarbonyImetliyl 
(trimethyl) ammonium chloride 

20 

H 




A reaction as in Example 6 was carried out using 1.50 g (6.81 mmole) of 
compound prepared in Reference Example 1 and 1.03 g of 
(carboxymethyl)trimethylammonium chloride hydrazide as starting materials to obtain 
30 1.73 g (68.68%) of white title compound, m.p. 178 - 179°C 

'H NMR(DMSO-d6): 1.60(2H, m) 1.73(4H, m) 1.90(2H, m) 3.30(9H, s) 3.79(3H, s) 
4.33(2Ha, s) 4.79(2Ha, s) 4.84(1H, m) 7.03(1H, d J=8.4Hz) 7.23(1H, dd, J=8.4, 1.8Hz) 
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7.29{1H, d J=1.8Hz) 8.01(lHa',s) 8.26(lHa\ s) 12.05(1H, brs) 
EXAMPLE 12 

(E)-N-(l,4-oxaziiie-4-yl)-3-cyclopentyloxy-'4-inethoxyphenylmethaneimine 




5.0 g (22.7 mmole) of compound prepared by Reference Example 1 was 
dissolved in 60 ml of ethanol and the resulting solution was stirred at room temperature 
for 10 minutes. 2.91 ml of N-aminomorpholine was added to the reaction solution. The 
solution was stirred at 5'C for 14 hours. The resulting precipitate was filtered and 
washed with 20 ml of ethanol to obtain a while solid. This solid was recrystallized in 
isopropylether to obtain 631 g (92.19%) of title compound, m.p. 108 - 109*C 
'H NMR(DMSO-d6): 1.56(m, 2H) 1.70(m, 4H) 1.88(m, 2H) 3.03(m, 4H) 3.67(m, 7H) 
4.77(m, IH) 6.88(d, IH) 7.04(dd, IH) 7.18(d, IH) 7.62(s, IH) 

EXAMPLE 13 

(E)-N-piperidino-3-cyclopentyloxy-4-methoxyphenylmethaneimine 




A reaction as in Example 12 was carried out using 0.50 g (2.27 mmole) of 
compound prepared in Reference Example 1 and 0.31 ml of N-aminopiperidine as 
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Starting materials to obtain 0.65 g (94.68%) of white title compound m.p. 81 - 82''C 
'H NMR(DMSO-d6): 1.52(ni, 4H) 1.67(m, 8H) 1.90(m, 2H) 3.04(m, 4H) 3.70(s, 3H) 
4.76(m, IH) 6.89(d, IH) 7.04(dd, IH) 7.18(d, IH) 7.57(s, IH) 

EXAMPLE 14 

(E)-2"l(3-cyclopentyIoxy-4-methoxyphenyl)methylene]hydrazinecarboximidamide 

H 




A reaction as in Example 6 was carried out using 1,50 g (6.81 mmole) of 
compound prepared in Reference Example 1 and 0.73 g of aminoguanidine 
hydrochloride as starting materials to obtain 1.60 g (85.02%) of white title compound, 
m.p. 100- 103'C 

'HNMR(DMSO.d6): 1.62^L64(2H,m) 1.74~1,78(4H, m) L94~1.97(2H,m) 3.84(3H, 
s) 4,95~4.98(1H, m) 7.05(1H, d J=8.4Hz) 7,33(1H, dd, J=8.4, 2.0Hz) 7.54(1H, d 
J-L9HZ) 7.7(1H, brs) 8.36(1H, s) 1 1.69(1H, s) 

EXAMPLE 15 

(£)-3-cyclopentyioxy-4-methoxybenzaIdehyde 2-pyridmyIhydrazone 



H 




A reaction as in Example 6 was carried out using 0.80 g (3.63 mmole) of 
compound prepared in Reference Example 1 and 0.39 g of 2-hydrazinopyrimidine as 
starting materials to obtain 0.96 g (84.89%) of white title compound. m.p. 142 - 143 
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'HNMR(DMSO-d6): 1.58~1.61(2H, m) I.71~L76(4H, m) 1.89~1.94(2H, m) 3.77(3H, 
s) 4.84~4.87(1H, m) 6.73~6.74(1H, m) 6.97(1H, d J=8.3Hz) 7.10(1H, dd, J=8.3, 1.8Hz) 
7.20(1 H, d J=8.4Hz)7.27(lH, d J=1.8Hz) 7.62'~7.63(1H, m) 7.94(1H, s) 8.09(1H, dd 
J=4.9, l.OHz) 10.67(1H, s) 

EXAMPLE 16 

(E)-3-cyclopenty]oxy-4-methoxybeiizaldehyde 2-carboxyphenylhydrazone 




A reaction as in Example 6 was carried out using 0.80 g (3.63 mmole) of 
compound prepared in Reference Example 1 and 0.66 g of 2-hydrazinobenzoic 
hydrochloride as starting materials to obtain 1 .05 g (81.57%) of white title compound. 
m.p. 174 - 176"C 

'HNMR(DMSO-d6): 1.59~l.60(2H, m) 1.71~-1.76(4H,m) 1.92~1.93(2H, m) 3.78(3H, 
s) 4.85(1H, m) 6.78(1H, dd J=7.0, l.OHz) 6.99(1H, d J=8.4Hz) 7.20(1H, dd, J=8.4, 
1.9Hz) 7.32(1H, d J=1.9Hz) 7.50(1H, dd J=7.0, 1.6Hz) 7.68(1H, dd J=8.5, 0.8Hz) 
7.84(1H, dd J=8.0, 1.4Hz) 8.05(1H, s) 8.79(1H, d J=4.9Hz) 11.17(1H, s) 

EXAMPLE 17 

(E)-3-cyclopentyloxy-4-methoxybenzaIdehyde 4-trifluoromethylpyrimidin-2- 
ylhydrazone 
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A reaction as in Example 6 was carried out using 0.80 g (3.63 mmole) of 
compound prepared in Reference Example 1 and 0.63 g of 2-hydrazino-4- 
(trifluoromethyl)pyrimidine as starting materials to obtain 1 , 1 0 g (79.62%) of white title 
5 compound, m.p. 73 - 75 "C 

*H NMR(DMSO-d6): L58~1.59(2H, m) L72^1.76(4H, m) L89(2H, m) 3.79(3H, s) 
4.81^.84(1H, m)7.01(lH,dJ=8.4H2)7.19(lH,dd, J=8.4, 2.0Hz) 7.21(1H, d J-4.9Hz) 
7.27(1H, d J=2.0Hz) 8.1 1(1H, s) 8.79{1H, d J ==4.9Hz) 1.67(1H, s) 

10 EXAMPLE 18 

(E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)inethylene]hydrazinecarbohydrazine 



20 mmol) of compoxmd prepared in Reference Example 1 in 50 ml of methanol and the 
mixture was stirred at room temperature for 10 minutes and added dropwise over 20 
minutes to a solution of 1 .0 g of carbohydrazine in 50 ml of distilled water. The reaction 
mixture was stirred at room temperature for 1 hour and the precipitated solids were 
filtered to obtain 0.89 g (67,06%) of white title compound, m.p. 179-18rc 



25 NMR(DMSO-d6): 1.61(2H, m) L72(4H, m) L89(2H, m) 3.76(3H, s) 4.05(2H, brs) 

4,94(lH,m) 

6.92(1H, d J=83Hz) 7.07(1H, dd, J=8.3, 1.7Hz) 7.42(1H, d J=L6Hz) 7.74(1H, s) 
8.03(lH,s) 10.23(lH,s) 

30 EXAMPLE 19 

(E)-2-[(3-cycIopentyIoxy-4-methoxyphenyl)methylene]hydrazinedicarboxamide 





A catalytic amount of glacial acetic acid was added to a solution of 1.0 g (4,54 
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5 




A catalytic amount of glacial acetic acid was added to a solution of LO g (4,54 
mmol) of compound prepared in Reference Example 1 in 50 ml of methanol and the 
10 mixture was stirred at room temperature for 10 minutes and added dropwise over 30 
minutes to a solution of L 17 g of oxamic hydrazide in 60 ml of distilled water. The 
reaction mixture was stirred at room temperature for 2 hours and the precipitated solids 
were fihered to obtain 1. 12 g (80.80%) of white title compound, m.p. 233-235'C 
NMR(DMSO-d6): 1.57(2H, m) 1.71(4H, m) L87(2H, m) 3,76(3H, s) 4.11(2H, brs) 
15 4.95(lH,m) 

6.91(1H, d J=8.5Hz) 7.28(1H, dd, J=8,5, 2,2Hz) 7.42(1H, d J-2.1Hz) 7.83(1H, s) 
9.32(lH,s) 

EXAMPLE 20 

20 (E)-2-[(3-cyciopeiityloxy-4-methoxyphenyl)methyIene] hydrazinoacetic acid 



25 




A reaction as in Example 6 was carried out using 0,80 g (3.63 mmole) of 
30 compound prepared in Reference Example 1 and 0.63 g of ethylhydrazinoacetate as 
starting materials to obtain 0.98 g of white ethyl (E)-2-[3-cyclopentyloxy-4- 
methoxyphenylmethylene]hydrazinoacetate. The prepared ester compound was 
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hydrolysed in the mixture of methanol and hO N aqueous sodium hydroxide solution to 
afford 0.75 g (70.77%) of white title sohd. m.p. 165"C (decomposed) 

NMR(DMSO-d,): L59(2H, m) L71(4H, m) 1,87(2H, m) 3.74(3H, s) 3.83(2H, brs) 
4.77(1 H,m) 

5 6.90(1H, d J=8.5Hz) 6.96(1H, dd, J=8.3, 1.7Hz) 7.09(1H, d J=1.7Hz) 7.57(1H, s) 

EXPERIMENTAL EXAMPLE 

Inhibition of Phosphodiesterase IV Activity 

10 Compounds prepared by Examples 1 through 16 and Rolipram as control were 

tested on the inhibition of phosphodiesterase IV. 

Phosphodiesterase IV partially purified from human U937 cells, test compound 
and LO uM c AMP including 0.0 1 uM[^H]cAMP were incubated at 30"C for 20 minutes. 

15 The PDE reaction to convert cAMP into AMP was completed by boiling the reaction 
solution for 2 minutes. AMP was converted into adenosine by adding snake venom 
nucleotidase and incubating the reaction solution at SOT for 10 minutes. While 
unhydrolyzed cAMPs were bonded to AG1-X2 resin, the ["'HJadenosine in the aqueous 
solution was quantified by scintillation counting. The results are shown m Table I below, 

20 in which the values indicate inhibition (%) of the PDE IV by each test compound. 



Table I 



Test Compounds 


Concentration (uM) 


Inhibition (%) 


Rolipram (Control) 


20 


70.1 


2 


62.5 


EXAMPLE 1 


20 


66.7 


2 


38.4 


EXAMPLE 2 


20 


63.7 


2 


46.7 


EXAMPLE 3 


20 


80.4 


2 


46.6 
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EXAMPLE 4 


20 


72.1 




2 


51.7 


EXAMPLE 5 


20 


64.9 




2 


37.9 


EXAMPLE 6 


20 


58.3 




2 


31.7 


EXAMPLE 7 


20 


89.7 




2 


66.2 


EXAMPLE 9 


20 


8L0 




2 


69.0 


EXAMPLE 10 


20 


70.7 




2 


39.3 


EXAMPLE 1 1 


20 


45.1 




2 


43.3 


EXAMPLE 12 


20 


79.4 




2 


62.9 


EXAMPLE 13 


20 


73.3 




2 


31.4 


EXAMPLE 14 


20 


57.7 




2 


14.7 


EXAMPLE 15 


20 


63.6 




2 


49.4 


EXAMPLE 16 


20 


76.6 




2 


42.3 



30 
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WHAT IS CLAIMED IS: 



1 . A compound of formula I: 



5 



I I 




O 



10 




or pharraaceutically acceptable salts thereof, wherein 
R' is C3.7cycloalkyl; 

is hydrogen, hydroxy, C^.^alkyl or -CH2CH2C(=0)NH2; 

15 and R'* are independently hydrogen, C1.7 alkyl, -C(=X)-R^ or 2-, 3- or 4-pyridyl, 

prymidyl or phenyl substituted with one or two selected from a group consisting of 
halogen, C^^ alkoxy, nitro, trifluoromethyl, C, alkyl and carboxyl, or R? and R"^ are 
directly bonded by C^^ containing oxygen, sulfur or nitrogen to form a heterocyclic ring, 
X is oxygen, sulfur or NH, and is Cj,, aikyl, -NHR*^, CONHj or 2-, 3- or 4-pyridyl, 

20 prymidyl or phenyl substituted with one selectedirom a group consisting of halogen, C,^ 
alkoxy, nitrile, trifluoromethyl^ C,.^alkyl and carboxyl, and R^is hydrogen, hydroxy, 
NHj, Ci.s alkoxy, Cj.salkyl, pyridyl or phenyl. 

2. The compound according to claim 1 whereinR' is cyclopentyl, R^ is hydrogen, R^ and 
25 R"* arc indqiendcntly C,.5 aikyl, -C(=X)-R^ or 2-, 3- or 4-pyridyl, prymidyl or phenyl 
substituted with one selected from a group consisting of halogen, nitro, trifluoromethyl 
and carboxyl, or R^ and R^ are directly bonded by C^^ containing oxygen or nitrogen to 
form a heterocyclic ring, X is oxygen, sulfur or NH, and R* is -NHR^ or 4-pyridyl and 
R*is hydrogen, hydroxy or 4-pyridyl. 



3. Hie compound according to claim 1 wherein is selected from a group consisting of 



30 
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is cycioalkyl; 

is hydrogen, hydroxy, C^.jalkyl or -CH2CH2C(=0)NH2; 
R^ and are independently hydrogen, C,.^ alkyl, -C(=XVR^ or 2-, 3- or 4-pyridyl, 
prymidyl or phenyl substituted with one or two selected from a group consisting of 
halogen, Ci.^ alkoxy, nitro, trifluoromethyl, C,^ alkyl and carboxyl, or R^ and R^ arc 
directly b onded by C^^ containing oxygen, sulfur or nitrogen to form a heterocyclic ring, 
X is oxygen, sulfiir or NH and R' is C,.^ alkyl, -NHR^ CONH^ or 2-, 3- or 4-pyTidyl, 
prymidyl orphenyl substituted with one selected from a group consisting of halogen, C 
alkoxy, nitrile, trifluoromethyl, Cj^ alkyl and carboxyl, and R^ is hydrogen, hydroxy, 
NH2, Cj.jalkoxy, Cj.jalkyl^pjridyl orphenyl, which comprises reacting Ci.^alkyl or 
cycloaikyi with a compound of formula II: 




I 



CH3 

to produce a compound of formula III: 




CH3 

wherein is the same as defined above, and reacting the compound of formula III with 
a compound of formula IV: 

f r 
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